ABSTRACT: The stress -strain curves of dolomites can be confirmed by uniaxial compression tests in the dry and different water contents, and the change of compression strength, elastic modulus, and Poisson ratio with the water content were also obtained; through defining the change of immersion time as the damage variables, its variation law with the compression strength and elastic modulus were analyzed, when replacing the law with those, a new constitutive relation with immersion time was achieved. According to the research: compared the stress-strain curve from constitutive relation with actual curve, the results indicate that: the majority agrees well with the actual, the model can well reflect the dolomite damage process under different immersion time, in this case, Weibull distribution parameter m determines the theoretical constitutive model for shape of the curve; establish the statistical constitutive model of rock damage with the peak strength changing with the immersion time through the curves, when the value is constant, m have a trend that first decrease and then increase with the increasing of immersion time, m in the immersing are always smaller than those in the dry, in this situation m cannot determine the theoretical constitutive model for shape of the curve.
FOREWORD
The most important property of the structural plane is the strength, and the strength of the structural plane is the most important factor to determine the stability of rock mass, so it is of great significance to measure the strength of the rock. A lot of experiments [1] [2] [3] show that the strength is affected by the water content of rock and the strength decreases when contacting with water. Obtain the compressive strength and damage constitutive model of rock mass under different water contents, has become a very urgent job in the geotechnical engineering nowadays.
The main purpose of this paper is to study the mechanical properties of dolomite under the effect of water, based on the water immersion tests and mechanical tests. Considering that the water content is controlled by the immersion time, establish the constitutive relation of rock with the immersion time as variable, apply it to simulate the results of uniaxial compression test, and deduce the damage constitutive model with the peak strength changing with the immersion time.
DAMAGE STATISTICAL MODEL

Establishment of constitutive model
The strain equivalence hypothesis has been proposed by the French scholar Lematre [4] , that is, the effective stress is equivalent to the deformation of the damaged material, in other words, the strain constitutive relation of the damaged material can be transformed into the form of the undamaged, and it is simply necessary to replace the stress [σ] as the effective stress [σ * ]. The damage constitutive relation of rock is obtained according to the strain equivalence hypothesis.
In the formula, [σ * ] is the effective stress matrix, [σ] is the nominal stress matrix, 1 is the unit matrix, [H] is the elastic matrix of material, [D] is the damage varia-ble matrix, and [ε] is the strain matrix.
Assuming that the damaged rock is isotropic, when the rock is loaded before the advent of the macroscopic crack, local microcracks have affected its mechanical properties. According to continuum damage mechanics theory [5] , the constitutive relation is as follow:
Establishment of damage evolution equation
Rock has obvious heterogeneity. There are many kinds of defects in the internal, the mechanical properties between various defects also have great differences, which are in random distribution, and the defects are randomly distributed in the rock. So it can be deemed that the strength of rock is a random variable, which is the result of a number of factors, including the proportion of mineral composition, size of the water content, properties of cement, size of grain, distribution of defects. These factors are independent from each other, and they are random variables with statistical laws. Assume that the strength of rock obeys Weibull distribution [6] , the function of probability density is :
In the formula, ε is the strain of rock; m and F are the parameters of physical and mechanical properties, which reflect the different response characteristics of material to external load.
The damage of rock is caused by the uneven damage of local elements. If the number of element failure in rock Nε accounts for the proportion of the total number of elements, N is defined as the statistical damage variable of rock D, which reflects the internal damage degree of rock, the range is 0 to 1, the damage variable of rock is:
Take formula (4) into formula (2), the axial stress-strain relation of dolomite under uniaxial compression is
If the formula (5) is extended to three axial compression tests, principal stress σ2 and σ3 should be considered, the relation formula is
Damage constitutive model
The parameters m and F of the damage statistical constitutive model can be determined by the peak strength C(εc, σc)in the stress-strain curve by the compressive strength test. If the slope of peak strength C(εc, σc) is 0, then
Meanwhile, the σc corresponding to the peak strength C(εc, σc) satisfies the formula:
To sort formula (7) and (8) out,
The data collected from the water content and the uniaxial test analysis showed that the average water content of dolomite uniaxial rock specimen and time has a good logarithmic function, and the correlation equation respectively are: 
The immersion time, modulus of elasticity and water content are obtained from formula (11) and (12).
In the formula, E0 is the modulus of elasticity from the fitting curves in the dry; ω is 0 in the dry; a and b are the function-fitting coefficient; t is the immersion time.
Sort the formula (13) and (14) out and take them into formula (8) Table 1 . It can be seen that the value m changes between 0~1, F changes between 3~5%, and decreases with the increase of the immersion time. In order to verify the rationality of the constitutive model 15, take the data from Table 1 into formula (15), and the statistical damage constitutive model of dolomite is obtained. Due to the larger workload, comparative analyses between the models and experimental results are given in Figure 1 . Comparisons between the constitutive model under the condition of different immersion time and stress-strain curves in the tests are given in Figure (a)~(f) , it can be seen that most of the theoretical curves agrees well with the actual model, which can fully reflect the damage process of dolomite under different immersion time, the simulated curves are consistent with the results of slightly worse in the dry, and the main reason is that the elastic moduli of rock specimens are a little discrete. Through the discussions on Weibull distribution parameters, Xujiang considers that when the confining pressure, such as elastic modulus, Poisson's ratio and parameters F are constant, the theoretical curves of the constitutive model of rock have great differences with different value m. According to the Table 1 and Figure  1 , it can be seen that the constitutive simulation curves of rock have a small radian, and the Weibull distribution parameters determine the shapes of constitutive theoretical curves.
DAMAGE CONSTITUTIVE MODEL OF DOLOMITE CONSIDERING THE PEAK STRENGTH CHANGING WITH THE IMMERSION TIME
Since the uniaxial compressive strength of specimens under the same immersion time is different, the damage constitutive model with the immersion time is only for the single sample of each group, and the relation between uniaxial compressive strength and water contents has a good function. The damage statistical constitutive relation of dolomite is derived considering the peak strength changing with the immersion time.
The relation between the peak strength and water contents is derived from formula (14).
In the formula, σ0 is the peak strength of dolomite in the dry; d and f are the function-fitting coefficients.
Sort the formula (13) and (17) out, and take them into the formula (15) and (16), the damage statistical constitutive model of dolomite is derived considering the peak strength changing with the immersion time. Table 2 . When the εc is constant, Figure 2 is the stress-strain curves for damage statistical constitutive model considering the peak strength changing with the immersion time, with the increase of the immersion time, the peak strength and elastic modulus of rock specimens decrease; it is also known by calculation, when the εc is constant, the Weibull distribution parameters have a trend that first decrease and then increase with the increasing of the immersion time, but the peak value in the wet is smaller than that in the dry. When the εc is constant, Weibull distribution parameters m cannot determine the shape of the curve for theoretical constitutive model, and the main reason is that the εc is decreasing with the compressive strength of rock in general.
CONCLUSION
(1) Define the damage variable of rock t with continuous damage theory and statistical strength theory. Assuming that the failure of rock element obeys Weibull distribution, establish a more complete damage statistical constitutive model of rock.
(2) Compared the actual curves with the stressstrain curves from the constitutive relations, it turns out that most of the curves have a good agreement with the actual, the model is good enough to fully reflect the process of damage under different immer-sion time, in this case, Weibull distribution parameters m determine the shape of the curve for theoretical constitutive model.
(3) Establish the damage statistical constitutive model of rock with the peak strength changing with the immersion time, through the stress-strain curves, when the εc is constant, Weibull distribution parameters m have a trend that first decrease and then increase with the increasing of the immersion time, parameters m in the immersion are always smaller than those in the dry, at this situation m cannot determine the shape of the curve for theoretical constitutive model.
